ABSTRACT: 2,4-Dichloro pyrimidine-6-carbonylchloride (2) was synthesized by refluxing uracil-6-carboxylic acid (orotic acid) with phosphorus oxychloride and phosphorus pentachloride. Compound (2) underwent a smooth coupling reaction with a number of substituted arylamines to yield 2, 4-dichloro-6-amidopyrimidines (8-12) which were converted to the corresponding 2, 4-dimethoxy-6-amidopyrimidines (13-17) on treatment with sodium methoxide in methanol. Compounds 13-17 afforded 6-amido-(1H, 3H)-pyrimidine-2, 4-diones (18-22) in good yield on refluxing with 6 M hydrochloric acid. These pyrimidinone derivatives may exhibit antiviral actitities.
INTRODUCTION
The importance of 5-substituted derivatives of uracil as anticancer and antiviral agents is wellestablished. 5-Fluorouracil 1 (5-FU) I and the corresponding 2-deoxyribonucleoside (FUdR) are being used as anticancer agents whereas 5-iodo-2-deoxyuridine 2 is of importance as an antiviral agent.
Dihydroalkoxybenzyloxopyrimidines (DABOs) II are a new class of specific inhibitors of human immunodeficiency virus type 1 (HIV-1) which possess a benzyl moiety and an alkyl (cycloalkyl) chain linked through an oxygen bridge to the uracil or thymine base. [3] [4] [5] Replacement of the side chain oxygen with sulfur atom furnished thio-DABOs, which showed increased anti-HIV activity. 6 Miyasaka et al have reported that 1-[(2-hydroxyethoxy) methyl]-6-phenylthio) thymine (HEPT) III has potent and selective in vitro activity against HIV-1. 
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The synthesis and antviral activities of a series of 6-arylmethyl-1-allyloxymethyl)-5-alkyluracil derivatives have been reported. 8 Recently, we have reported a synthesis of 4-acyl-2, 6-dioxo-1, 2, 3, 6-tetrahydropyrimidines (6-acyluracils and 4-acyl-6-aryl-2-oxo-2, 3-dihydropyrimidines. 9 In view of the significant biological activities of various 6-substituted uracils and related pyrimidine derivatives we became interested in developing methods for the synthesis of novel 6-substituted pyrimidines. In this paper we report a very facile method for the synthesis of a number of 6-amidopyrimidine-2,4-diones from orotic acid.
MATERIALS AND METHODS
Melting points were determined in open capillary tubes on Gallenkamp (England) melting point apparatus and were uncorrected. IR spectra were recorded on a Shimadzu FTIR spectrophotometer and UV spectra were recorded in dry EtOH with a Shimadzu visible spectrophotometer.
1 H NMR and 13 C NMR spectra were recorded on a Bruker DPX -400 spectrophotometer (400 MHz) using tetramethylsilane as internal reference. Analytical thin-layer chromatography (TLC) was performed on precoated silica gel 60 F 254 (E. Merck), and the spots were visualized with UV light. Column chromatography was performed on silica gel (60-120 mesh). Elemental analyses (C, H, N) were carried out on a Perkin-Elmer 240 C analyser. Orotic acid, POCl 3 , primary arylamine, and other reagents were purchased from E. Merck (Germany) and Fluka (Switzerland).
Preparation of 2,4-dichloropyrimidine-6-carbonyl chloride (2). A mixture of 2,4-dioxo-1,3, 5-trihydro pyrimidine-6-carboxylic acid (Orotic acid) 5.0 g (0.032 mol) and phosphorus oxychloride (POCl 3, 40 ml) was refluxed for 24 hours at 105-108 o C, then phosphorus pentachloride (15 g, 0.072 mol) was added into the reaction mixture. The mixture was again refluxed for 24 hours. Phosphorus oxychloride was removed under reduced pressure. The residue was distilled under reduced pressure and 2,4-dichloropyrimidine-6-carbonyl chloride (2) The mixture was kept at 0-5 o C for overnight. Then the mixture was concentrated by evaporation of benzene under reduced pressure, washed with distilled water (100 ml) followed by saturated aqueous solution of sodium hydrogen carbonate (2 x 50 ml) and extracted with chloroform (3 x 50 ml). The combined organic layer was washed with distilled water (2 x 25 ml), dried over anhydrous. NaSO 4 , filtered, and concentrated under reduced pressure. The crude products were purified by column chromatography and crystallized from methanol to afford the desired products (8) (9) (10) (11) (12) General procedure for the synthesis of 2,4-dimethoxy-6-substituted phenylamido pyrimidines (13-17). 2, 4-Dichloro-6-substituted phenylamido pyrimidines (8-12) (1mmol) were added separately to the cold solution of sodium methoxide solution prepared by dissolving sodium (3 mmol) in methanol (30 ml). The mixture was refluxed at 60 o C for 4 hours under Nitrogen atmosphere. After removal of solvent the crude mass was neutralized with dilute hydrochloric acid and extracted with chloroform (3x50 mL). The combined chloroform layer was washed with distilled water (2x25 mL), dried over anhyd NaSO 4 , filtered, and concentrated under reduced pressure. The residues were crystallized from methanol to obtain the desired products (13-17). 
2,4-dimethoxy-6-p-methoxyphenylamido pyrimidine (13
General procedure for the synthesis 6-arylamido pyrimidine-2,4-diones (18-22).
The demethylation reaction of 2,4-dimethoxy-6-substituted phenylamido pyrimidines 13-17 were performed separately by refluxing with 6 M hydrochloric acid aqueous solution for 4-6 hours. The reaction mixture was cooled and amorphous powder was separated by filtration, washed with chilled water, dried and crystallized from ethanol to afford 6-substituted phenylamido uracils 18-22 in good yield. 
6-p-methoxyphenylamido pyrimidine-2,4-dione (18)
.
RESULTS AND DISCUSSION
It has been reported a very facile method for the synthesis of a number of 6-amidopyrimidine-2,4-diones from orotic acid. 2,4-Dichloropyrimidine-6-carbonyl chloride (2) was synthesized according to the procedure of Gershon 10 by heating Orotic acid 1 with phosphorus oxychloride and phosphorus pentachloride as shown in the scheme 1. Phosphorus oxychloride was recovered under reduced pressure. The residue was distilled under reduced pressure and 2,4-dichloropyrimidine-6-carbonyl chloride (2) (4.0 g) was obtained as dense colorless liquid.
The compound 2,4-dichloropyrimidine-6-carbonyl chloride 2 underwent a smooth reaction with a number of substituted amine derivatives in which the acid chloride moiety was found to react predominantly to produce desired product 2,4-dichloro-6-substituted phenylamido pyrimidines (8-12) as shown in the Scheme-1.
2,4-dichloro-6-substitutedphenylamidopyrimidines (8-12) were converted to the corresponding dimethoxy pyrimidines (13-17) on treatment with sodium methoxide in methanol as shown in the scheme 1 and Table 1 . After usual workup the residues were crystallized from methanol and 2,4-dimethoxy-6-substituted phenylamidopyrimidines (13-17) were obtained in good yield (82-87%). The demethylation reaction of 2,4-dimethoxy-6-substituted phenylamido pyrimidines (13-17) were performed by heating with 6 M hydrochloric acid aqueous solution for 4-6 hours and 6-substituted phenylamido uracils (18-22) were obtained in good yield (85-88%) after usual workup as shown in the scheme 1 and Table 1 . The compounds (18-22) were crystallized from ethanol.
In conclusion, a convenient and facile method is developed for the synthesis of 6-amido pyrimidine-2, 4-diones from orotic (uracil-6-carboxylic acid) acid. The purification of the synthesized compounds were very simple, mainly crystallization. A variety of functional groups can be introduced at the C-6 positions of the pyrimidine ring by this procedure. It is believed that the synthesized pyrimidinone derivatives might show antiviral activity as reported in literature. We are planning to test our compound against virus. 
